Objective: We investigated the nutritional, cognitive and functional status in residents of two service-flat (SF) complexes and the effects of a nutrition education programme for care staff. Design: Controlled nonrandomised study. Setting: Two SF complexes, that is community-assisted accommodation. Subjects: Of 115 eligible SF residents, 80 subjects participated (age 8377 y, 70% women). Intervention: The nutritional status was assessed using body mass index (BMI, kg/m 2 ), subjective global assessment (SGA), serum concentrations of albumin, insulin-like growth factor-I (IGF-I) and vitamin B 12 . Cognitive and functional status were evaluated using the Mini Mental State Examination (MMSE, 0-30 points, o24 points indicates impaired cognition) and the Katz activities of daily living (ADL) index, respectively. Two assessments were made with a 5-month interval. At the start, a 12-h education programme was given to the staff at one of the SF complexes. Results: At baseline, the means of BMI and the biochemical nutritional indices were normal, whereas one-third had BMI o22 kg/m 2 and one-fourth had lost Z10% of previous weight. According to SGA, 30% demonstrated possible or serious malnutrition. The median MMSE was 23 points (19.5-26.5, 25-75th percentile). Nearly 70% were ADL-independent. At the 5-month follow-up there were no differences in the nutritional and cognitive status of the residents. The nutritional knowledge of the staff improved slightly (Po0.05) at both SF complexes (NS between groups). Conclusions: Around one-third of SF residents appeared to be at nutritional risk. Five months after a 12-h staff nutrition education programme, no objective changes were seen in the nutritional status of the SF residents.
Introduction
Owing to demographic changes and a continuing reduction in the number of beds in Swedish hospitals, increasing numbers of chronically ill and frail elderly subjects live in sheltered accommodation, that is service flats (SF), nursing homes, old peoples homes and group living for the demented. Chronic disease and old age are risk factors for protein-energy malnutrition (PEM) (Cederholm et al, 1995; Pennington, 1998) , which occurs in 25-40% of elderly subjects admitted to hospital (Unosson et al, 1991; Larsson et al, 1994; McWhirter & Pennington, 1994) and in about 5% of elderly subjects living at home (Thorslund et al, 1990; Cederholm & Hellström, 1992) . In sheltered accommodation, an average of one-third are assessed as being malnourished (Saletti et al, 2000) . Malnutrition causes fatigue, apathy and depression (Akner & Cederholm, 2001) . Furthermore, muscle mass and muscle strength decrease (Cederholm et al, 1993) and the immune system is weakened (Chandra, 2002) .
Of a total of 135 000 elderly Swedish subjects living in community-funded sheltered accommodation, around 60 000 reside in SF. An SF is a type of accommodation where the residents live in their own needs-adapted flats, located in SF complexes, where they have access to care staff if needed. The residents usually have access to a restaurant in the SF complex where they can eat lunch. District nurses give medical care and support. Care staff working in SF primarily take care of frail residents in poor condition due to disease and poor nutrition. In general, such staff have no specific training or education about nutrition in the elderly. Education in the form of lectures is often available, but the effects of such efforts are seldom evaluated.
We have previously assessed the nutritional status of subjects living in one SF complex and evaluated the effect of nutritional education for the SF staff in an uncontrolled 6-month follow-up study (Faxén-Irving et al, 1999) . We observed that the nutritional status of the investigated group did not deteriorate during the observation period.
The aims of this investigation were to include a larger group of residents, to relate nutritional status to cognitive and functional status, and to study the effects of a nutritional education programme for care staff under more controlled forms.
Materials and methods

SF residents
The residents who participated in the study lived in two different SF complexes, with similar staffing ratio, in two southern Stockholm suburbs with similar demographic and socio-economic structures. In one SF complex, a staff training intervention (SF-I) took place, while the other SF complex served as a control (SF-C). Altogether, 115 subjects resided in the two SF complexes. Of 53 eligible residents in SF-I, 37 subjects (73% female subjects, mean age 8477 y) agreed to participate, while the corresponding numbers in SF-C were 43 out of 62 individuals (67% female subjects, 8277 y). The residents of SF-I and SF-C had lived in the SF for 5 (2-8) and 3 (2-6) (median, 25-75th percentile) y, respectively.
Study protocol
At the start, all participating residents underwent an assessment of their nutritional status, and cognitive and functional ability (see below). They were interviewed about their eating habits, where they had their main meal and if they were able to prepare and purchase food themselves. The 25 staff subjects at SF-I took part in a 12-h educational programme about nutrition and diet for the elderly (see below). The educational programme took place during a 4-months-period. Each session lasted 3 h and was repeated three times to give all staff possibility to attend. The first three sessions took place within 4 weeks and the last session was 3 months later. After another month, the questionnaire was answered a second time. The 20 staff subjects at SF-C were not included in the education programme.
After an average of 5 months, a follow-up examination of the residents was done using the same protocol as was used at the start. It was possible to re-examine 30 residents in SF-I and 41 residents in SF-C. In SF-I, one of the subjects had died, two had moved to a nursing home, one abused alcohol and three refrained from the follow-up examination. In SF-C, one of the participants had died and one had moved to a nursing home at the time of the follow-up. An identical questionnaire (see below) was answered at baseline and after 5 months by the SF care staff. In all, 17 staff members at SF-I and 13 at SF-C returned the questionnaire on both occasions. The dropout rate was due to changes of work place, longterm sick leave and abstaining from answering the questionnaire.
Nutritional status
The subjects were weighed with a chair scale. Standing height was measured using a horizontal headboard. Eight bed-bound residents were measured in a stretched position lying in bed with an unstretchable measuring tape. Body mass index (BMI, weight (kg)/height (m)
2 ) was calculated.
Moreover, the nutritional status of the residents was assessed using a version of the subjective global assessment (SGA) (Detsky et al, 1987) that has been modified for Swedish conditions (Ulander et al, 1993) . We have also made further adaptations for the assessment of older subjects (Faxén-Irving et al, 1999) . Muscle strength in the dominant hand was measured using a Harpenden Grip Strength DynamoMeter s . In addition, the residents classified their appetites using a visual analogue scale (VAS, 0-10), where 1 ¼ poor and 10 ¼ very good (Faxén-Irving et al, 1999; Parker et al, 2004) . Two trained dieticians (BAO, AafG) did the measurements, one at each SF. Serum concentrations of albumin, transferrin, vitamin B 12 and haemoglobin (Hb) were analysed as biochemical indicators of nutritional status. The routine methods and reference ranges of the Laboratory of Clinical Chemistry at the hospital were used. C-reactive protein (CRP, Hitachi 917, Boehringer-Mannheim, Germany) was measured to determine any active inflammatory process, reference value o10 g/l. Furthermore, the anabolic mediator serum insulin-like growth factor-I (IGF-I) was analysed with a commercial radioimmunoassay after acid ethanol extraction (Nichols Products Corp., San Juan, Capistrano, CA, USA).
Cognitive status and functional status
The cognitive function was assessed using the Mini Mental State Examination (MMSE), where 11 subtasks are assigned a total of 30 points (Folstein et al, 1975) . Less than 24 points indicates impaired cognitive function. The assessments were made by two trained district nurses, one at each SF. The district nurse at SF-C shifted work place in the middle of the study; therefore another trained district nurse made the follow-up assessments. The participants were asked to estimate their mood according to a VAS 0-10, where 0 ¼ very sad and 10 ¼ very happy (Faxén-Irving et al, 1999; Kertzman et al, 2004) .
The participant's ability to manage activities of daily living (ADL), that is bathing, dressing/undressing, using the toilet, movement, transfer, continence and eating, were assessed according to the Katz ADL index (Katz et al, 1963 ) and graded as: A ¼ independent in all functions, B ¼ dependent of help in one function, C-F ¼ dependent in 2-5 functions, and G ¼ dependent in all six functions.
Medical records showing diagnoses of the residents were not available. The number of prescribed drugs was noted and averaged 2.5 (1-6) in SF-I and 3.5 (2-7) in SF-C residents (NS). The resident's need of assistance from the care staff was regularly assessed by a senior local welfare official, using a scale ranging from 0 (no help at all) to 8 (total dependence). The median need of assistance did not differ between SF-I (3; 0-6 (25-75th percentile)) and SF-C (2; 0-5). In total, 19 (51%, SF-I) and 27 (63%, SF-C) residents received assistance once a week or more.
Staff education and questionnaire
The education programme was compulsory for all staff at SF-I. Dietitians, physicians and external care staff gave lectures on malnutrition in the elderly, food and nutritional requirements, dental care, how to detect swallowing difficulties and how to change the consistency of food. Problems in eating connected with conditions like dementia, Parkinson's disease and stroke were elucidated. Lectures were combined with practical exercises, such as calculating BMI, making and testing nutritional drinks, thickening or enriching drinks of various types, and trying foods with changed consistencies.
The personnel at both SF complexes answered a questionnaire (Faxén-Irving et al, 1999) at the start and after 5 months. The questionnaire reflected whether the staff were aware of the residents' weights, appetites, preference of food consistency and if the residents ate alone or in company. They were also asked if they thought they could influence the residents' food purchases. The care staff stated their assessment of the importance of nutrition in various diseases using a VAS scale (0, low-10, high). Finally, the questionnaire contained a description of a fictitious patient case: a depressed, widowed woman living alone, with hemi-paresis, chewing and swallowing difficulties and weight loss after a stroke. In total, 12 questions were given and the task was to suggest nutritional measures according to fixed alternatives. The test score could be 0-12 points. All investigated subjects received oral and written information before consenting to participate. The project was reviewed and approved by the local ethics committee and conformed to the Helsinki declaration.
Statistics and ethics
Results
Nutritional, cognitive and functional status at baseline
The nutritional status of all participating subjects is shown in Table 1 . The mean BMI was close to the upper traditional reference range (20-25 kg/m 2 ) and did not differ between the two SF complexes. About one-third (n ¼ 27, 34%) of the participants had a BMI o22 kg/m 2 , and 13 (16%) had a BMI o20 kg/m 2 . About one in four of the subjects, possibly more common in SF-C (P ¼ 0.06), reported weight losses that exceeded 10%, when current weight was compared with the recalled highest weight previously in life. Serum albumin and serum IGF-I were subnormal in 15 (19%) and 27 individuals (34%), respectively. One-fourth of the SF population had CRP 4 10 g/l, indicating ongoing inflammatory activity. The residents assessed their appetite as being in the upper range. According to SGA, a total of 10 subjects (13%) were seriously malnourished and 17 (21%) were suspected to be malnourished.
Around 50% of all subjects had MMSE o24, indicating a cognitive impairment and one-fourth had MMSE o20 points (Table 1) . The residents assessed their mood as a 5 on a 0-10 VAS scale. The median Katz ADL index was A (independent), but 25 subjects (31%) were dependent in one or more functions. SF-I residents seemed to need more help. BMI correlated weakly to serum IGF-I (r ¼ 0.22, P ¼ 0.05). BMI also correlated to mood (r ¼ 0.24, P ¼ 0.03,) but not to MMSE (r ¼ 0.05). Hand-grip strength correlated to weight (r ¼ 0.47, Po0.0001), Hb (r ¼ 0.45, Po0.0001), albumin (r ¼ 0.31, P ¼ 0.006), MMSE (r ¼ 0.42, P ¼ 0.0001), and to ADL (r ¼ À0.32, P ¼ 0.004) and need of assistance (r ¼ À0.34, P ¼ 0.004). Serum levels of CRP correlated inversely to albumin (r ¼ À0.44, Po0.0001) and IGF-I correlated to transferrin (r ¼ 0.24, P ¼ 0.035).
According to the residents' self-assessments of their nutritional situation, around 70% were able to prepare and cook their own meals. One-third managed to purchase food independently. Less than 40% ate lunch in the SF restaurants and eight subjects had their main meal routinely delivered as ready-cooked foods. Difficulties in eating were reported by half, and chewing and swallowing problems dominated. The residents (n ¼ 53) who were able to cook and prepare meals had significantly better hand-grip strength than the group that needed meal support. They also had higher MMSE scores, ADL function and serum values of haemoglobin and albumin (data not shown).
5-Month follow-up of nutritional, cognitive and functional status (Table 2 ) Seven and two residents in SF-I and SF-C, respectively, did not participate in the follow up. Mean BMI among the dropouts was 22.973.4. Four dropouts were classified as well nourished (one from SF-C), two were classified as at risk (one from SF-C) and two as malnourished at inclusion.
No change in the objective measures weight or BMI was observed in any of the two SF populations. A decrease in serum albumin in SF-C and a rise of serum transferrin was noticed in both groups. In contrast, SGA classification indicated improvement of nutritional status in seven subjects and deterioration in one subject (Po0.01) in SF-I. Corresponding findings in SF-C were improvement in two subjects and deterioration in four subjects (Po0.01 within the group, Po0.05 between groups). When we compared only those residents in need of assistance at least once a week at SF-I and SF-C, no differences were noticed at follow up, except a slight decrease in hand-grip strength in SF-I (data not shown). The resident's appetites were fairly good and stable during the observation period according to VAS. No changes in MMSE or in assessed mood were seen, while the ADL status seemed to deteriorate in both groups. Attitudes and knowledge among staff at the start and after intervention In all, 70% of the daytime working staff attended all training courses. On a VAS scale, the staff at both SF complexes regarded nutrition as important in patients with diabetes mellitus, malignant diseases, heart failure, depression and gastrointestinal disorder (VAS 6-10) at the start. Nutrition was scored as less important (VAS 3-6) in patients with hip fracture, lung disease, pressure ulcers and rheumatoid arthritis, especially by the SF-I staff. According to the test results on the fictitious patient case, the knowledge appeared to improve (Po0.05) in the staff of both SF complexes, without a significant difference between the two (data not shown).
Discussion
The SGA assessments indicated that one in three SF residents was possibly or seriously malnourished. Half of the residents demonstrated cognitive impairment and one-third were dependent in one or more functions. Most of the subjects managed to cook and prepare their food. Half reported difficulties in eating. The staff educational programme on nutrition did not affect objective nutritional measures in the SF residents during a 5-month observation period.
The major aim of this study was to evaluate whether a limited education effort could affect the SF staff's awareness of and, knowledge about, nutrition for the elderly, and to see whether the staff training might improve the nutritional status of the residents. In a previous uncontrolled study, we noticed that a similar approach was associated with a stable nutritional status in SF residents (Faxén-Irving et al, 1999) . We could not, however, deduct whether the stable status was an effect of the educational programme, as the observation period may have been too short for a decline to become evident. In the present study, we did not notice any objective improvements in the residents' nutritional status at the 5-month follow-up. There was a significant increase in number of residents, both within the group (SF-I) and between the groups (SF-I vs SF-C), who improved their SGA-classification, but these data must be interpreted cautiously, as they might be biased. The impact of an isolated staff education programme may not be strong enough to show an effect with the instruments for nutritional evaluation used in this Table 2 Anthropometric and biochemical variables, cognitive and functional status and mood in individuals living in SF at baseline and after 5 months. Baseline data given only for residents participating also at the follow-up examination Nutritional status in residents of sheltered accomodation G Faxén-Irving et al study. Moreover, the study population was small. The data indicated that the knowledge about nutrition improved in both SF care staff groups, a possible secondary effect from the study in the SF-C staff subjects as well. However, these data need to be cautiously interpreted due to the few staff members that completed the questionnaire. About half of the residents received no, or very little, assistance and they would probably not benefit from education targeted at the staff.
An interesting issue for future studies would be to explore the possible effects of a nutritional education programme offered to the residents, with or without relatives, focusing on strategies to prevent weight loss (Rivière et al, 2001) . In a systematic review over studies between 1990 and 2003 on nutrition education for older adults, the authors concluded that age was not a limiting factor for gaining knowledge, and that nutrition education to older adults may prevent or delay the spiral toward ill health and disability (Sahyoun et al, 2004) . The staff of the SF restaurants would be another possible target for adapted nutritional education. Although the restaurant employees at SF-I were invited to take part in the courses, they had no opportunity to do so. Consequently, it was difficult to influence the food that was served in the restaurant, as well as in the delivered ready-cooked foods that were prepared in the SF restaurant. In the interviews, one-fourth of the residents expressed a desire for food with adapted consistency, but the SF restaurants did not provide other options than ordinary food. Alternatively, a combination of nutritional supplements and an education programme may have been more effective in this population group. For example, in another study, 5 months after such combined intervention in residents of group living for the demented, a weight gain of 3.5 kg was observed (Faxén-Irving et al, 2002) .
Although not corroborated by the present data, it is still reasonable to believe that nutritional education for care staff may, especially in sheltered accommodation with more dependent residents, reduce the risk of malnutrition in the residents. Nutritional education courses given to nursing staff in rehabilitation and long-term care resulted in more flexibility and individual care of the patients (Sidenvall, 1997) . It is suggested by Perry (1997) that when changing nursing practice in nutritional care, increasing knowledge only is not sufficient. Insight into the influence of group norms and identification of individual and situational characteristics are important and must also be addressed.
The other aim of this study was to characterise the nutritional status of SF residents in relation to cognitive and functional status. The mean BMI did not indicate a general occurrence of underweight, but one-third of the residents had a BMI o22 kg/m 2 , which may be a sign of nutritional depletion (Dorn et al, 1997; Beck & Ovesen, 1998; Flodin et al, 2000) . About the same proportion of residents reported weight loss, had subnormal serum IGF-1 and an SGA indicating possible or serious malnutrition. In comparison with our previous report on 28 SF residents, the residents in the current study had a lower BMI and more subjects were classified as malnourished or at risk for malnutrition. In a study including 349 Swedish SF residents, the mean BMI was 24 (Saletti et al, 2000) , which is in line with what we found in the present study. Concurrently, 21% were classified as malnourished and 49% as at risk for malnutrition according to the Mini Nutritional Assessment (MNA), which is a much higher prevalence than we found. Previous reports indicate that MNA has a higher sensitivity for malnutrition in elderly people than SGA (Christensson et al, 2002; Persson et al, 2002) , even though the methods correlate well (Persson et al, 2002) . MNA has a more global approach, covering not only nutrition but also cognition, mobility and morbidity, whereas SGA focuses more on nutrition issues. Thus, SGA seems to be more useful in detecting elderly residents with established malnutrition, while MNA identifies subjects who need preventive nutritional measures. Still, both methods are used and validated in the assessments of older people (Sacks et al, 2000; Vellas et al, 2000) .
In accordance with several previous reports, hand-grip strength correlated with nutritional markers (Chilima & Ismail, 2001; Humphreys et al, 2002; Pieterse et al, 2002) . It also correlated to MMSE and ADL. Therefore, hand-grip strength measurements seem useful in the nutritional and functional assessment of elderly people. Unexpectedly, as many as one-fourth of the residents had a CRP410 g/l, indicating the presence of a subclinical inflammation of unclear origin. Somewhat more expectedly, serum CRP correlated negatively with serum albumin, underlining the observation that low serum albumin concentration is a marker of on-going inflammation, and thus also of on-going catabolism (Fleck, 1988; Minuto et al, 1989; Cederholm et al, 1993 Cederholm et al, , 1995 .
The MMSE assessments suggested that more than half of the investigated residents were cognitively impaired. It should be pointed out that MMSE is a useful screening tool for cognitive impairment, but not a diagnostic test for dementia. A Swedish study of unselected 85 y-old-subjects reported dementia to be present in close to one-third of the subjects (Skoog et al, 1993) . Given the fact that mainly the frail elderly requiring extra support move to communityfunded sheltered housing, it is likely that the prevalence of dementia will be high. In contrast to previous findings, MMSE did not correlate to BMI in the present group of elderly SF residents (Faxén-Irving et al, 1999) . However, MMSE correlated to other nutrition-related variables like hand-grip strength.
Limitations of the study may include that the SGA and interviews were performed by two different dieticians, one at each SF complex. However, the SGA classification technique has demonstrated a high reproducibility among numerous assessors (Ek et al, 1996; Duerksen et al, 2000; Sacks et al, 2000) . Moreover, at SF-I, two different nurses performed the assessment of ADL and MMSE, since one district nurse changed jobs in the middle of the study. MMSE is considered to be reliable even when performed by multiple examiners (Folstein et al, 1975) . Finally, it cannot be ruled out that filling out questionnaires, as well as the presence of dieticians and nurses performing nutritional and functional resident assessments, influenced the staff at SF-C to become more aware of their residents' nutritional situations.
In conclusion, a majority of older SF residents had a satisfactory nutritional status. However, about one-third had a low BMI, reported weight loss, subnormal IGF-I and an SGA indicating evident or risk for malnutrition, which, taken together, highlights the need for undertaking nutritional measures within community care. This study, with its limitations, could not demonstrate that a short nutritional education programme raised the knowledge in the care staff or improved the nutritional status of the SF residents 5 months later. Further studies are needed to address the possible effects of the combining staff education with education of the residents, the SF restaurant staff, or combining of educational programmes with nutritional support.
